Effects of the nonsteroidal anti-inflammatory drug naproxen on human erythrocytes and on cell membrane molecular models.
Naproxen, a nonsteroidal anti-inflammatory drug (NSAID), has been widely investigated in terms of its pharmacological action, but less is known about its effects on cell membranes and particularly those of human erythrocytes. In the present work, the structural effects on the human erythrocyte membrane and molecular models have been investigated. The latter consisted in bilayers built-up of dimyristoylphosphatidylcholine (DMPC) and dimyristoylphosphatidylethanolamine (DMPE), classes of lipids found in the outer and inner moieties of the erythrocyte and most cell membranes, respectively. This report presents evidence that naproxen interacts with red cell membranes as follows: a) in scanning electron microscopy (SEM) studies on human erythrocytes it has been observed that the drug induced shape changes, forming echinocytes at a concentration as low as 10microM; b) X-ray diffraction showed that naproxen strongly interacted with DMPC multilayers; in contrast, no perturbing effects on DMPE multilayers were detected; c) differential scanning calorimetry (DSC) data showed a decrease in the melting temperature (T(m)) of DMPC liposomes, which was attributed to a destabilization of the gel phase, effect that was less pronounced for DMPE. These experimental results were observed at concentrations lower than those reported for plasma after therapeutic administration. This is the first time in which the structural effects of naproxen on the human erythrocyte membrane have been described.